Antiproliferative and antitumor effects of alpha-interferon in renal cell carcinomas: correlation with the expression of a kidney-associated differentiation glycoprotein.
Human leukocyte alpha-interferon (IFN-alpha) has significant antitumor activity in advanced renal cell carcinoma (RC), with approximately 15% (range, 5 to 29%) of patients subjected to IFN-alpha therapy exhibiting a major objective response. We assayed 16 RC cell lines for intrinsic sensitivity to the growth-inhibitory effects of recombinant IFN-alpha. Similar to results observed in patients, cultured RCs could be divided into those that are inhibited by IFN-alpha and those that are not. In addition, the IFN-alpha-sensitive or -resistant phenotype of cultured RCs was correlated with surface expression of six unrelated kidney-associated differentiation antigens. The expression of one antigen, a Mr 160,000 glycoprotein (gp160), was found to correlate with resistance to IFN-alpha. Proliferation of seven RC cell lines expressing gp160 (gp160+) was not significantly inhibited by IFN-alpha at concentrations as high as 3000 units/ml. In contrast, proliferation of eight of nine RC cell lines lacking expression of gp160 (gp160-) was markedly inhibited by IFN-alpha. The effect of IFN-alpha on gp160+ and gp160- RC xenografts in nu/nu mice was examined. In separate experiments, two gp160+ RC cell lines and five gp160- RC cell lines were injected s.c. into nu/nu mice; one half of the mice were subsequently treated with 10(6) units of IFN-alpha i.p. 3 times a wk, and one half received no IFN-alpha. Tumors appeared at the sites of inoculation in all mice given injections of gp160+ RC cell lines within 10 to 25 days regardless of INF-alpha therapy. Mice given injections of gp160- RC cell lines, but not receiving IFN-alpha, also formed tumors. In contrast, gp160- RC cell lines injected into mice that were treated with IFN-alpha exhibited a marked sensitivity, as demonstrated by either no tumor formation or delayed tumor formation. We conclude that the absence of gp160 expression by RCs may be predictive of sensitivity to the antitumor effects of IFN-alpha and, thus, provide a basis for identifying IFN-responsive patients.